The optical properties are next considered, and the amount of refraction produced by free atoms and molecules calculated.' The calcula tions on the free atoms are of interest, inasmuch as it is shown that they accelerate the velocity with which waves are transmitted. With regard to the molecules, it is shown that the optical control may be regarded as due to w2, the mean value of o/2 for the molecules, where w is the angular velocity of rotation of the two atoms about their common C.G. Dispersion is also accounted for, and depends essentially on the distribution law of velocities. The effects of radiation from the molecules are also considered in the course of the work.
The rate of rotation of the plane of polarisation in a magnetic field is also calculated, and the sign of the rotation shown to depend on which atom has the larger mass. If the masses are equal no rotation is pro duced. The work borders in some ways with Professor W. Voigt's investigations.
The formulae obtained are applied to the case of oxygen to obtain estimates of e/m1 and e/m-2, e being the charge and ru\ and the masses of the two atoms. An estimate of to, and hence of 2r0, the sum of the radii of the two atoms, is also obtained. The present observations form part of an extensive series of experi ments by which I am engaged in verifying whether or no " blaze currents "* may be utilised as a sign and measure of vitality.
An inquiry of this scope necessitates superficial examination of many varieties of animal and vegetable matter, and the closer study of certain favourable test-cases.
I have selected as such a test-case, the " vitality " of seeds, and have chosen for my purpose beans ( P h a s e o l u sw hich are an venient and. practically easy to obtain of known age.
But before entering upon the results in this particular test-case, I think it advisable to preface those results by a brief indication of the principle involved in all such experiments.
The method of investigation is similar to that adopted in the case of the frog's eyeball,* the complications of the principle and a tentative explanation of such complications is reserved for future discussion in a more comprehensive memoir.
By " blaze current " (the term which I was led to adopt by the study of retinal effects) I mean to denote the galvanometrical token of an explosive change locally excited in living matter. An unequivocal blaze current electrically excited is in the same direction as the exciting current,
i.e.,it cannot be a polarisation counter-current. (An equivoc blaze current, in the contrary direction to the exciting current, i.e., not at first sight distinguishable from a polarisation counter-effect, also exists, but is not taken into consideration in this communication.)
